BLÍŽKOVSKÝ, P.: Regional disparities and convergences in Asia. Acta univ. agric. et silvic. Mendel. Brun., 2012, LX, No. 4, pp. 47-58 This paper analyses the disparity and convergence between the 10 and 11 countries of ASEAN and the Commonwealth of Independent States (CIS) respectively and the 31 sub-national regions (provinces) in China. The regional disparity levels and trends were analysed using the Gini coeffi cient between the regions (nominal GDP, GDP per capita and GDP per capita in Purchasing Parity Power, PPP). The convergence analysis was evaluated using the Disparity Range Coeffi cient (DRC), the Average Disparity Range Coeffi cient (ADRC), and the -and -convergence. The time period covered was 2000-2008 (ASEAN and CIS) and 2000 . The results show a relatively high regional disparity between the Asian macro-regions of ASEAN and CIS and much lower disparities between the China sub-regions. The disparities were highest if based on the nominal GDP and lower if based on the DGP per capita. The GDP per capita was lower, between 0.30 to 0.4 for the CIS and China, and around 0.7 in ASEAN. The convergence analysis showed mixed results. Based on the DRC analysis, none of the Asian macroregions converged. All three macro-regions diverged 1.4 to 12.68 times quicker than the average macro-regional GDP per capita grew, ASEAN being at the divergence top and China at the bottom. Based on the ADRC analysis, all macro-regions also proved to diverge. However, the divergence rates were much lower. For macro-regions China and CIS, the divergence was slower than macro-regional growth, thus their divergence was moderate. On the other side, if the macro-region was calculated using the -convergence analysis, the converging macro-regions were ASEAN and China, with 2.13% and 0.47% respectively. CIS was diverging at the speed of 1.25% per year. Based on -convergence, ASEAN and China were converging (1.54% and 1.32%), and a slow divergence trend was registered for CIS, 1.01%.
INTRODUCTION
This paper analyses the regional disparities and convergence in selected Asian macro-regions. The regions in the study represent both the macro-regional grouping of countries, such as the Association of Southeast Asian Nations (ASEAN) and the Commonwealth of Independent States (CIS), and a single state (China).
The regional disparities and their evolution represent an important economic and political issue. The homogeneity of the macro-regions is a key parameter for macro-regional cohesion and stability.
The subject is of growing importance also due to the process of globalisation. That is why regional disparities and convergence are a subject of intensive study. In spite of this, the literature off ers diverging theoretical interpretations concerning te regional convergence (BLÍŽKOVSKÝ, P., 2011) . The neoclassical growth theory (exogenous growth theory, endogenous growth theory (new growth theory), technology gap theory and economic geography theory (new economic geography theory)) suggest regional convergence, regional divergence or a mix of both.
Evidence-based literature is also split -BARRO, J, SALA-I-MARTIN, X. (1992), SALA-I-MARTIN, X. (2002, 2006) , UNEL, B., ZEBREGS, H. (2006) . On the other hand, the OECD (2009) provides no conclusive evidence that the average GDP per capita has converged between OECD regions. Similarly, in the case of Russia, DABLA NORIS, E., WEBER, S. (2001) found that the regional GDP disparities of its 89 regions increased in the time period between 1992 and 1997. This trend is explained by the authors by the dramatic change in economic and policy structures.
The macro-regions adopted various instruments in order to decry regional disparities and stimulate regional convergence.
In the ASEAN macro-region, there is no regional policy at the supranational level as is the case in the EU. The ASEAN countries are however supporting projects which aim to reduce regional disparities. In this chapter, we will present some of the recent projects, based on the Asian Development Bank (2006a Bank ( , 2006b Bank ( , 2010a Bank ( , 2010b Bank ( , 2011a Bank ( , 2011b , JENNY, H. (2009) , MARTINEZ-FERNANDEZ, C., POWELL, M. (2010) .
The main projects are co-fi nanced by the Asian Development Bank (ADB). The ADB has since 1995 elaborated the Regional Cooperation and Integration Strategy with 10-20 year roadmaps. Even if the private sector is invited to take part in the projects, the strategy is essentially decided at government level. The strategy focuses on a regional and sub-regional cross-border infrastructure, providing regional public goods, including in the areas of health and the environment.
As regards the CIS, which is a relatively new macro-regional body, its internal development policy is under development. There is no structured regional policy; however, there are several crossborder initiatives. The geographical scope varies and in some cases exceeds the CIS macro-region. The following overview is based on the Asian Development Bank (2000a Bank ( , 2000b Bank ( , 2005 Bank ( , 2009 Bank ( , 2010c Bank ( , 2010d , OECD (2006 OECD ( , 2007 , OECD and World Bank (2007) , FRANCOIS J., RANA P. B., WIGNARAJA G. (2009a WIGNARAJA G. ( , 2009b and Central Asia Regional Economic Cooperation and Asian Development Bank (2010).
Concerning China, it is the country with the most rapid growth and change. It is also characterised by high regional disparities. The regional policy of China is active. DYCK, S., LEVINGER, H. (2010) studied the issue more closely. Since the 1970s, with the economic opening and in order to promote economic growth, Specifi c Economic Zones close to the coastal centres were defi ned and obtained preferential status in terms of tax and import tariff s. This initiated their spectacular growth but also created disparities vis-à-vis the Western and Central provinces. That is why the central government adopted an active regional 'Go-West' policy, Development of the West. The policy targeted 12 provinces in the West and South. According to the above authors, this strategy is starting to bear fruit as China's growth is starting to be no longer based only on the coastal provinces.
It is worth mentioning the cultural specifi city of China, which is translated into regional policy in the concept of building an all-round Xiao Society by 2020 (United Nations Development Programme, 2005) . Started in 2002, this longterm vision of reforms was meant principally to alleviate development imbalances in the country. The vision is more a goal than a concrete plan, but it goes together with a range of government reforms and programmes. The defi nition of Xiao Kang: Xiaokang (in Chinese:
) is a Confucian term describing a society of modest means, or a society composed of a functional middle-class. It is loosely equivocated to a "basically well-off " society whereby the people are able to live relatively comfortably, albeit ordinarily. Institutionally, the National Development and Reform Committee has been in charge of the follow-up of the strategy, shi ing the party's attention from purely GDP growth towards many issues, including regional wealth disparities and a sustainable agenda. There is even a UNDP programme "Supporting the all-round Xiao Kang Society".
China is involved in various regional initiatives to decrease its regional disparities (OECD, 2002b , OECD, 2008 , CHAN, K.W., 2010 and OECD, 2010 as well as for fi scal transfers (HENG, Y. (2008) .
METHODOLOGY
The selection of regions under scrutiny was as follows. In the case of the macro-regions ASEAN and CIS, the regions were represented by 10 and 11 countries respectively. They were compared to the respective macro-region. The reason for this approach is that the sub-national comparable data are not available. In the case of the macroregion China, the regions were represented by 31 provinces. Tab. I provides an overview of the regions analysed.
Concerning the data, the source for ASEAN and CIS was the IMF's World Economic Outlook Database 2009 and namely its online version 2 that allows for self-selection and extraction of data. The statistical departments of the IMF, OECD, WB and UN were contacted and asked to provide the microregional data but all of them replied that they do not possess such data. The micro-regional data was not available from the national statistical offi ces either. That is why we used only national level data. The data used were the national GDP, GDP per capita and GDP per capita Purchasing Parity Power (PPP) data. The GDP is the nominal GDP expressed in USD in current prices, while the GDP per capita and GDP per capita PPP are expressed in current international USD. The sample period for ASEAN and CIS is 2000-2008. Another methodological comment concerning these two macro-regions is the fact that the macro-regional GDP per capita is not available. That is why it was calculated using the data for the national-level GDP per capita converted to USD. For each year of the sample period the weighting factor was the population of each of the countries -for simplicity, only on the 2008 population data were used. For China, the micro-regional data of the Chinese National Bureau of Statistics was used. The needed data, namely concerning national accounts, were found dispersed in a series of annual statistical yearbooks. The data used nominal GDP and GDP per capita -both of them are provided in the national currency, CNY. The sample period for the China analysis is [2000] [2001] [2002] [2003] [2004] [2005] [2006] . The reason for the shorter period compared to ASEAN and CIS is the non-availability of data for 2007 and 2008. On top of it, the data for 2002 are missing as well due to a technical problem with a corrupted fi le. The Gini coeffi cient is not calculated for the GDP per capita in PPP because, in the case of China, there is no microregional data available for GDP per capita in PPP.
To evaluate regional disparities, the Gini coeffi cient was used. The Gini coeffi cient was calculated on nominal GDP, GDP per capita and GDP per capita PPP. To analyse the convergence, four methods were used. The Disparity Range Coeffi cient (DRC) and Average Disparity Range Coeffi cient (ADRC) combine disparity and convergence measurements. They are built upon a regression analysis. The regression was constructed in such a way as to capture to what extent the distribution of income at the regional level is aff ected by changes in the macro-regional GDP over a sample period. The DRC is defi ned, for a particular year, as the diff erence between the maximum and minimum values of GDP per capita of the micro-regional data for the year in question. The ADRC for a particular year was calculated analogically but, instead of the diff erence between the maximum and minimum values, it calculates the arithmetic mean of the sum of all distances (in absolute terms) between the GDP per capita of the macro-region and all the values for the corresponding micro-regional GDP per capita for the year. The detailed description of the above methods is described in BLIZKOVSKY, P. (2011). On top of it, the -convergence and -convergence were calculated based on the methodology described in detail by ŽIVĚLOVÁ, I., PALÁT, M. (2008) 
RESULTS AND DISCUSSION

Results for the macro-region ASEAN
Disparity analysis
Based on the Gini coeffi cient, the nominal GDP showed (Tab. II) that the level of disparity was high as the Gini coeffi cient was above 0.50. The trend was towards increasing disparities, with some fl uctuations.
The level of regional disparity derived on the basis of GDP per capita (Tab. III) was extremely high, around 0.70, and even higher than in the case of the nominal GDP. The results therefore confi rm highly unequal welfare distribution in the ASEAN macro- Finally, the level of disparity based on individual income in the PPP (Tab. IV) was also very high, around 0.65. This proves that the regional disparity is substantial even in the case when prices and purchasing parity are refl ected.
Convergence analysis
The results based on the regression of the DRC manifested a striking divergence trend (Tab. V). The parameter c 2 equalled 12.6492. This means that, as the macro-regional ASEAN GDP per capita rises, the inequality between the ASEAN member country with the highest GDP per capita and the ASEAN member country with the lowest GDP per capita rises almost 13 times faster than the rate at which macro-regional GDP per capita grows.
The results of ADRC confi rm a divergence trend. The speed of divergence was expressed by c 2 , equal to 2.9761. Thus, as the GDP per capita of the macroregion of ASEAN as a whole rises, the average distance between the macro-regional GDP per capita and all 10 ASEAN countries increases 3 times more.
The result based on the -convergence (Fig. 1) suggests a relatively strong convergence trend among ASEAN, with the annual rate of convergence of 2.13% and the coeffi cient of determination high. The result of -convergence (Fig. 2) confi rms the convergence of an annual speed of 1.54%.
In conclusion the DRC and ADRC results suggest divergence while  and -convergence results indicate convergence of its micro-regional output per capita in PPP. 
II: Gini coeffi cient results for GDP for the macro-region ASEAN
Results for macro-region CIS
Disparity analysis
Based on nominal GDP, the level of regional disparity was extremely high (Tab. VI) as the Gini coeffi cient was just below 0.80. The trend was towards increasing the disparities at a slow rate.
As for disparity based on the individual income (Tab. VII), it was much lower and ranged between 0.32 to 0.42. This exhibits that the inequality based on individual GDP in the CIS countries is at the middle level. The trend however was clearly towards an increase of disparities. The Gini coeffi cient was rising with a constant trend and in total there is a signifi cant increase of disparity of 25%.
The level of disparity based on individual income in the PPP (Tab. VIII) was once again medium, with a value of around 0.35. It was higher compared to the calculation based on the GDP per capita without weighting by the PPP. This shows that the price adjustment across the CIS countries does not help in decreasing disparities. The trend under this measure was not clear, with very small fl uctuations.
Convergence analysis
Based on the regression of the DRC (Tab. IX), the results show a divergence trend. The parameter was 1.4085. The disparity between the CIS country with the highest and lowest GDP per capita and the CIS as a whole increased. This regression result based on DRC as the dependent variable is statistically highly signifi cant.
The ADRC analysis results in a slight divergence trend, with a c  value of 0.5698. It shows that, as the macro-regional GDP per capita rises, the average distance, expressed in GDP per capita, between the macro-regional average and all 11 countries increases as well, though at a lower rate than 6,00 6,50 7,00 7,50 8,00 8,50 9,00 9,50 10,00 10,50 11,00 ln y 0 The results of the -convergence (Fig. 3) suggest that there is a divergence trend among CIS regions, at an annual rate of the divergence of 1.25%. The -convergence (Fig. 4) confi rms the fi ndings of the -convergence calculation (divergence of annual speed of 1.01%).
ASEAN -per capita GDP in USD PPP
2: The evolution of -convergence for the macro-region ASEAN (GDP per capita in Purchasing Power Parity in USD)
VI: Gini coeffi cient results for the nominal GDP for the macro-region CIS
Gini index (GDP in billions of US
In conclusion all four convergence methods suggest that the CIS macro-region is tending towards more divergence of its meso-regional output per capita in PPP.
Results for macro-region China
Disparity analysis
The results derived by calculating the Gini coeffi cient on the basis of nominal GDP (Tab. X) indicate high disparities in terms of the absolute GDP, with a value of 0.42. The trend was towards a slight increase of the disparity gap.
The level of regional disparity based on individual income was lower (Tab. XI). The Gini coeffi cient values were between 0.34 and 0.31, 20% lower than for the nominal regional GDP. The inequality based 
IX: Disparity range coeffi cient (DRC) Average disparity range coeffi cient (ADRC), macro-region CIS, years 2000-2008
CIS -per capita GDP in USD PPP
4: The evolution of -convergence for the macro-region CIS (GDP per capita in Purchasing Power Parity in USD)
on the individual GDP in the China regions is at the medium level. The trend was towards a decreasing of disparities. The Gini coeffi cient marginally dropped within the time span. There were fl uctuations of the disparity levels between the years.
Convergence analysis
Based on the regression of the DRC, the results show a divergent trend (Tab. XII). The c   parameter was 2.3709. This attests that, as the GDP per capita of China rises, the disparity between the China microregion with the highest GDP per capita and the China micro-region with the lowest GDP per capita rises 2.37087 times faster. The result is statistically highly signifi cant.
The results based on ADRC present a slight divergence trend. The speed of divergence was below 1, as the c   was 0.4775. It tells us that, as the macro-regional GDP per capita rises, the average distance, expressed in GDP per capita, between the macro-regional average and all 31 micro-regions increases as well, though at a lower rate than the growth rate of the macro-regional GDP per capita.
The results based on the -convergence (Fig. 5 ) show a limited convergence trend among China micro-regions with an annual rate 0.47%. The coeffi cient of determination was just above 50%. The result of -convergence (Fig. 6 ) confi rms the convergence trend. The annual speed was 1.3%.
In conclusion the DRC and ADRC results suggest divergence while the  and -convergence results indicate convergence of its micro-regional output per capita. Its convergence trend is however statistically not fully conclusive.
By way of discussion, the following can be observed. For the overall results of the convergence analysis, the methods chosen off er diff erent results. Those based on DRC and ADRC tend to be more divergence-oriented. This can be explained by the fact that they focus on the micro-regional gaps rather than on the whole GDP per capita values. Therefore, those methods can be seen as a sort of more detailed tool to evaluate the disparity trend and consequently convergence. The  and -convergences are more convergence-sensitive. Inside the four methodologies, the two approaches tend to off er similar trends, although the speed of the processes diff ers. Analysis based on DRC and ADRC detected a divergence trend for all macro-regions. The rate of divergence was however more pronounced in the case of DRC analysis. The  and -convergences off er also mutually compatible results with the diff erentiation of the speeds. Finally, all the convergence results are presented in Tab. XIII.
X: Gini coeffi cient results for the GDP for the macro-region China
Gini index (GDP in 100 million
The dichotomy of results provided by the diff erent methodology confi rms the double trend reported in literature. There are various theoretical approaches which suggest either a convergence, a divergence or a mixed trend concerning the convergence of the regions (BLÍŽKOVSKÝ, P., 2011). The -and -convergences correspond to the fi ndings of several studies for various regions (see BARRO, J, SALA-I-MARTIN, X. The results correspond with the fact that the regional disparities are lower and the convergence trend is stronger in the case of a single-jurisdiction macro-region, such as China. The opposite is true for the macro-regional grouping of countries lacking strong political and economic integration.
Overall, the results suggest a relatively high level of regional disparities plus mixed convergence performance. There are implications for policymaking. According to the selected theoretical starting point and taking into account the real situation of the micro-regions, further research work can be used to defi ne the choice of public policies. It could result in either more active public intervention in the area of regional policy or in the opposite direction. There are issues of governance linked to regional convergence. Disparities and economic convergence (or divergence) are defi nitely issues for governance at the national level. They can however also play a role in supra-national cooperation and governance in cases of macroregions. This aspect is becoming increasingly important in the current multilateral world.
CONCLUSIONS
The results for the regional disparity analysis of the selected Asian macro-regions can be summarised as follows: • Based on nominal GDP, the regional disparities were at relatively high levels in all macro-regions. The lowest disparities were found in China (around 0.4), the mid-level disparity around 0.5 in ASEAN, and the highest one for CIS, with • Based on the ADRC analysis, all macro-regions also proved to diverge. However, the divergence rates were much lower. For macro-regions China and CIS, the divergence was slower than the macro-regional growth, thus their divergence was moderate. On the other hand, the macroregion ASEAN appeared highly diverging with a divergence rate of 2.98%.
CHINA -per capita GDP in USD PPP
• Based on the -convergence analysis, two groups of macro-regions were identifi ed. The converging macro-regions were ASEAN and China. The rate of convergence for China was 0.47% and for ASEAN 2.13%. CIS was a diverging macro-region, with a speed of divergence of 1.25% per year.
• Based on the -convergence analysis, ASEAN and China were converging (1.54% and 1.32%) and a slow divergence trend was registered for China, whereas the divergence trend for CIS was at 1.01%. In summary, the main hypothesis of the study, which foresaw that the Asian macro-regions were converging in terms of their regional GDP per capita, was not confi rmed.
SUMMARY
The results show relatively high disparity levels among the Asian macro-regions. In terms of nominal GDP Gini coeffi cient the disparities were at high levels in all macro-regions. The lowest disparities were found in China (around 0.4), the mid-level disparity around 0.5 in ASEAN and the highest one for the CIS, with the Gini coeffi cient close to 0.80. The disparity tends towards increasing (ASEAN) or marginal fl uctuation (CIS, China). Disparity levels based on GDP per capita were lower, approximately half or less compared to the nominal GDP measure in the CIS and China (0.4 and 0.3 respectively). However, a very high level of disparity was confi rmed for ASEAN, with the Gini coeffi cient close to 0.70. Concerning the disparity trends under this measure, both a decreasing disparity trend (China) and an increasing one (CIS) were observed. ASEAN showed only marginal fl uctuations. Once the GDP per capita in PPP was taken into account, the levels corresponded generally to the results for the GDP per capita calculations. A lower regional disparity level, around 0.30, was recorded for the CIS and a high disparity level was confi rmed for ASEAN (around 0.65). The disparities dropped in a limited way in ASEAN and stayed stable in CIS. The convergence analysis showed mixed results. Based on the DRC analysis, none of the macroregions converged. There were however diff erences. All three macro-regions diverged 1.4 to 12.68 times more quickly than the average macro-regional GDP per capita grew. The highest regional divergence trend was found in ASEAN and the lowest in CIS. Based on the ADRC analysis, all macro-regions also proved to diverge. However, the divergence rates were much lower. For macro-regions China and CIS, the divergence was slower than macro-regional growth, thus their divergence was moderate. On the other side, the macro-region ASEAN appeared highly diverging with a divergence rate of 2.98%. Based on the -convergence analysis, two groups of macro-regions were identifi ed. The converging macro-regions were ASEAN and China. The rate of convergence for China was 0.47% and for ASEAN 2.13%. CIS was a diverging macro-region, with a speed of divergence of 1.25% per year. Finally, based on the -convergence analysis, ASEAN and China were converging (1.54% and 1.32%) and a slow divergence trend was registered for China, whereas the divergence trend for CIS was at 1.01%. In conclusion, the regional disparities were relatively low in China and at high levels in ASEAN and CIS. Regional convergence cannot be confi rmed in general, with China and ASEAN proving both convergence and divergence trends, depending on the methodology used, and the CIS showing a clear trend of regional divergence. The study demonstrates the importance of the methodological instrument for the convergence analysis.
